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Introduction
• The Microsoft HoloLens 2 (Figure 1) is a mixed reality headset that 
overlays virtual information over a real-world environment.
• Mixed reality use is growing among many domains, such as 
aviation, healthcare, and education.
• Voice dictation feature allows the user to input information in a less 
physical intrusive way than manually typing every word. 
• The consistency of voice input across different background noise 
levels is essential to providing a comfortable and reliable 
experience. 
Current Study
• This study investigates the extent to which background noise 
impacts voice dictation or speech-to-text recognition performance 
on the Microsoft HoloLens 2.
• The objective is to compare results to a past study conducted on 
voice input performance using the Microsoft HoloLens 1.
Methods
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Results (continued)
Discussion
• Although the data are still in the preliminary stages, the current results 
showed a significant decrease in text input speed (M = 36.88 WPM) 
when compared to the HoloLens 1 (M = 71.86 WPM) (Derby et al., 
2020).
• On the other hand, the text input accuracy was improved across all 
noise conditions from the overall average of 25% WER on the 
HoloLens 1 (Derby et al., 2020) to 5% WER on the HoloLens 2. 
• These results could be due to an improved sensitivity system that takes 
longer to decently detect speech in noisy environments, while also 
auto-corrects words as the users dictate.
Figure 2. Preliminary Typing Speed Results (WPM)
Figure 1. Microsoft HoloLens 2
Participants 
• N = 13 (8 males, 5 females); ages 18-25 (M = 20.77, SD = 2.35)
• 61.54% reported prior experience with VR or AR
Measures 
Text Input Speed – Words per minute (WPM)
Text Input Accuracy – Word error rate (WER): 
substitution (SER), insertion (IER), and omission (OER) error rate
Perceived Usability – System Usability Scale (SUS)
Perceived Eye Fatigue – Six 5-point Likert scale questions
Perceived Workload – NASA-TLX
Perceived Exertion – BORG CR-10
Simulator Sickness Symptoms – SSQ
Procedure
1. HoloLens 2 fitting with gesture controls and dictation instructions
2. The order of the background noise level conditions were 
counterbalanced: low (40 dB), medium (55 dB), and high (70 dB).
3. Participants dictated 5 practice phrases then 15 test phrases from 
the Mackenzie phrase set (Mackenzie & Soukoreff, 2003).
4. After each condition, participants completed questionnaires:
• SUS, Eye Fatigue, and NASA-TLX 
• BORG CR-10 and SSQ (only after the last condition)
5. Repeated 3 & 4 until all noise conditions are completed.
6. Participants answered open-ended questions about the 
overall experience using the dictation method to input text.
Results
Analysis
One-way repeated measures ANOVAs were conducted.
Text Input Speed
The preliminary results showed that text input speed was faster in the low noise (M = 39.38, SD = 
9.49) than the high noise (M = 35.49, SD = 8.66), F(2, 24) = 3.76, p = .038, ηp2 = .24, (Figure 2).
Text Input Accuracy
Word error rate was low across noise conditions with no significant differences, p > .05 
(Figure 3): Low (M = .036, SD = .04), Medium (M = .068, SD = .08), High (M = .048, SD = .04).
Perceived Eye Fatigue
All noise conditions showed relatively low eye fatigue ratings, p > .05: 
• Low (M = 4.08), Medium (M = 4.00), High (M = 4.08)
Perceived Exertion (BORG CR-10)
Forehead (M = 1.05) and right thumb (M = 1.31) were the only areas that 
participants perceived some exertion whereas other body parts had 
minimal to none exertion after using the HoloLens 2 for 45 minutes.
Simulator Sickness Questionnaire (SSQ)
In this study, the 45-minute use of the HoloLens 2 resulted with significant 
symptoms (M = 11.78, SD = 15.22):
• Nausea is considered significant (M = 13.21, SD = 12.03)
• Oculomotor is considered bad (M = 27.40, SD = 23.06)
• Disorientation is considered concerning (M = 19.27, SD = 26.98)
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Perceived System Usability (SUS)
Participants rated SUS with a “Good” score across all noise conditions, p > .05: 
Low (M = 75.00, SD = 16.20), Medium (M = 72.89, SD = 18.37), High (M = 70.58, SD = 15.58).
Perceived Workload (NASA-TLX)
• Mental demand was significantly higher for the high noise (M = 7.54, SD = 4.88) than the low 
noise (M = 5.31, SD = 4.29), F(2, 24) = 3.78, p = .037, ηp2 = .240, (Figure 4). 
• Temporal demand was significantly higher for the high noise (M = 6.46, SD = 5.25) than the low 
noise (M = 5.38, SD = 3.41), F(2, 24) = 3.63, p = .047, ηp2 = .232,  (Figure 4).
Figure 5. User view of dictating on virtual keyboardFigure 3. Preliminary Word Error Rate (WER) Results
Figure 4. Preliminary NASA-TLX Ratings. Note. * p < .05
* *
